INTRODUCTION
============

Coronary artery aneurysms (CAA) are localized dilatations of the coronary artery exceeding the diameter of the adjacent normal segment by 50% and are detected incidentally in only 0.15% to 4.9% of patients who undergo coronary angiography.^[@R1]^ "Giant" CAA, which are defined as having a diameter of 2 cm or greater, are rarer with a reported prevalence of 0.02% and are more likely to develop complications.^[@R2],[@R3]^ Many patients with CAA are asymptomatic and are diagnosed during coronary angiography while undergoing investigation for some other pathology. Giant aneurysms, however, may become symptomatic; size and location determine their manifestations. CAAs can present with myocardial ischemia due to thrombosis secondary to sluggish blood flow in the aneurysm. Coronary artery fistula (CAF) is also a rare coronary artery abnormality in which blood is shunted into a cardiac chamber, great vessel, or other structure with an incidence ranging from 0.1% to 0.8% in the adult population.^[@R4]^ In adulthood, the clinical importance of CAFs is due to an increased risk of complications, including heart failure, myocardial ischemia, infective endocarditis, arrhythmias, and rupture.^[@R5]^ Although evidence-based treatment guidelines are limited, surgical resection may be selected due to potential life-threatening complications, such as rupture, thrombosis, heart failure, myocardial ischemia, infective endocarditis, arrhythmias, and distal coronary embolization.

CASE REPORT
===========

A 67-year-old woman was referred to our hospital due to frequent ventricular premature contractions for 2 months. Her medical history was unremarkable from the cardiologic point of view. Initial vital signs showed a body temperature of 36.8°C, blood pressure of 142/83 mm Hg, respiration rate of 18/min, and heart rate of 85 beats/min. A continuous Levine grade 2/6 cardiac murmur was heard at the second intercostal space at the right sternal border. Chest x-ray was normal and electrocardiography revealed frequent ventricular premature contractions. Laboratory studies showed a white blood cell count of 6.9 × 10^9^/L, hemoglobin level of 137 g/L, platelet count of 225 × 10^9^/L, C-reactive protein concentration of \<1 mg/L, and the serum N-terminal pro-B-type natriuretic peptide level was 302.20 ng/L. Arterial blood gas analysis evaluated under room air showed partial pressures of oxygen and carbon dioxide of 89.1 mm Hg and 35.8 mm Hg, respectively. The transthoracic and transesophageal echocardiography showed a large cystic mass containing smoke-like echoes adjacent to the ectatic left anterior descending artery. Blood flow into the pulmonary artery (PA) could be observed as color Doppler signals (Figure [1](#F1){ref-type="fig"}A and B). Axial section of the computed tomography scan showed a CAA with the dimensions of 32 × 33 mm (Figure [1](#F1){ref-type="fig"}C). Three-dimensional reconstruction of the multislice CT scan images showed a giant coronary aneurysm located near the proximate-portion of the LAD, and the CAF was dilated and tortuous and connected with the PA (Figure [1](#F1){ref-type="fig"}D). Coronary angiography showed a giant aneurysm originating from a branch of the LAD, which had a fistulous connection to the PA (Figure [1](#F1){ref-type="fig"}E). Electrocardiogram showed sinus rhythm with frequent ventricular premature contractions (Figure [1](#F1){ref-type="fig"}G).

![Preoperative cardiac images. A and B. Two-dimensional transthoracic and transesophageal echocardiography. A large cystic mass containing smoke-like echoes was observed adjacent to the ectatic left anterior descending artery. Blood flow into the pulmonary artery could be observed as color Doppler signals (yellow arrow: coronary artery aneurysm, white arrow: coronary artery fistula, green arrow: pulmonary artery) C. Axial section of CT image. Coronary artery aneurysm (dimensions 32 × 33 mm) with heterogenic contrast enhancement is seen (yellow arrow). D. Three-dimensional heart reconstruction of CT images. A giant coronary artery aneurysm was present at the branch artery of the left anterior descending artery (LAD), and the proximal portion of LAD was dilated and tortuous (yellow arrow: coronary artery aneurysm, green arrow: pulmonary artery). E. Coronary angiography. Left coronary artery angiography demonstrated a giant coronary aneurysm originating from branch of LAD with a fistulous connection to the pulmonary artery (yellow arrow). Postoperative cardiac images. F. Coronary angiography. The coronary artery aneurysm and coronary artery fistula disappeared (yellow arrow). Electrocardiography: G. Preoperative electrocardiography revealed frequent ventricular premature contractions. H. Postoperative electrocardiography revealed no frequent ventricular premature contractions.](medi-94-e530-g001){#F1}

Under cardiopulmonary bypass via median sternotomy, the giant aneurysm located at a coronary artery branching from the left anterior descending (LAD) was opened and resected with no intra-aneurysmal thrombus found, and the proximal and distal openings were closed directly. Coronary artery bypass graft surgery was not performed. The main PA was opened longitudinally and the fistula was also closed directly. The patient\'s symptoms of frequent ventricular premature contractions disappeared postoperatively as confirmed by electrocardiography (Figure [1](#F1){ref-type="fig"}H), and the patient was discharged 2 weeks after surgery. Postoperative coronary angiography revealed the CAA and CAF had disappeared (Figure [1](#F1){ref-type="fig"}F).

The case study was approved by the Institutional Review Board or Ethics Committee of Shanghai East Hospital, Tongji University School of Medicine, Shanghai, China. Informed consent was obtained from the patient before data collection.

DISCUSSION
==========

CAAs are usually discovered incidentally with right coronary artery (RCA) lesions accounting for 50% of the total, and aneurysms of the left main coronary artery are rare, contributing less than 1% of all CAAs.^[@R6]^ CAA can be asymptomatic. However, they can portend life-threatening complications, such as thrombosis with possible myocardial infarction,^[@R7]^ rupture that results in cardiac tamponade,^[@R8]^ rapid increase in the size of aneurysm that results in increasing the risk of rupture,^[@R9]^ or compression of the atria or ventricles with subsequent heart failure.^[@R10]^ In addition, some literatures confirmed that cardiac compression could lead to arrhythmia.^[@R11]--[@R13]^ Therefore, surgery should be considered, certainly in the case of a giant, symptomatic aneurysm.^[@R14]^ Various surgical techniques can be applied, such as isolating or resecting the aneurysm and reconstructing the coronary course, for instance by using an interpositional graft or by maintaining distal coronary flow via concomitant coronary artery bypass grafting (CABG).

CAFs are rare, and the RCA is more commonly affected than the left coronary vessels. The fistulae drain into the right cardiac chambers more commonly than the left, with the most common drainage sites being the right ventricle, right atrium, or PA, and less frequently the coronary sinus, left atrium, left ventricle, or superior vena cava.^[@R15],[@R16]^ The clinical presentation of CAFs is mainly dependent on the severity of the left-to-right shunt.^[@R17]^ The majority of adult patients are usually asymptomatic; however, a smaller percentage of pediatric patients tend to be asymptomatic.^[@R18]^ This may be the result of the larger fistulas being more likely to cause symptoms in the pediatric age group. The clinical presentations include fatigue, dyspnea, orthopnea, angina, endocarditis, arrhythmias, stroke, myocardial ischemia, or myocardial infarction.^[@R17],[@R18]^ Rarely, pericardial effusion and sudden death were found as a presenting feature in these patients.^[@R19],[@R20]^ Potential complications if a large left-to-right shunt exists are pulmonary hypertension and congestive heart failure; others include rupture or thrombosis of the fistula or associated arterial aneurysm or coronary steal phenomena.

The main indications for closure are clinical symptoms especially of heart failure and myocardial ischemia, and in asymptomatic patients with high-flow shunting, to prevent occurrence of symptoms or complications, especially in the pediatric population.^[@R17]^ Surgery and catheter techniques can be used to close the fistulous connection, and both approaches have similar early effectiveness, morbidity, and mortality.^[@R21]^ Patients treated conservatively should be followed up closely for appearance of symptoms. Most of the adult patients who are asymptomatic remain free of symptoms for long periods.^[@R22],[@R23]^

We report a patient who was referred to our hospital due to frequent ventricular premature contractions, and who was eventually found to have a giant CAA originating from the LAD with a fistulous connection to the PA. Surgical treatment was selected because of the presence of giant CAA and frequent ventricular premature contractions caused by CAF associated with giant CAA causing a steal syndrome. Surgical removal of the aneurysm and closure of the proximal opening by epicedial patch were successfully performed, which led to disappearance of the patient\'s symptoms of frequent ventricular premature contractions. Due to the rarity of such a condition, selection of appropriate therapeutic strategies and investigation of underlying conditions should be carefully performed.

The authors specially thank the staff of the department of echocardiograph and radiology for the diagnosis of the disease.

Abbreviations: CAA = coronary artery aneurysms, CABG = coronary artery bypass grafting, CAF = coronary artery fistula, LAD = left anterior descending, PA = pulmonary artery, RCA = right coronary artery.
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